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1 
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[ts«] mmm 

[ft#^l] (a) H°3f T ' MJ X ( Pichia pastoris ) &&<D*$;- 

H^-feX * *fe l/fcf ( Saccharomyces cerevisiae ) fi5f£tf> a 0 -?-<£> tf-f-Jlffc 
#U (c)MK^r^ U-df Ki-SJtC^, (d) t^T-^XMJ 

xm&cD* * J -frnm&toJ' fr^i -ttte* (Aoxi)o><£^*»g 

6E#U (e) ^ISft^^f nh07>f 7^ff (■ethylotrophic yeast) Tffllffi 

n7^^ mmm^mk^(D^^mmmm^K,(Dr^^0b t konRxf? aoxi 

[0 0 0 1 ] 

l£MK 77^ U -#>A^|fcD*:S^«^tc|iS1-£ 0 
[0 0 0 2] 
[*£*£>&*] 

(midkine; MK) It, J 4 >gEiC J: £EffiK**ffl!S<Z>4Mt 

S»aST*^ffllC583^^^$^S»e? O^fe^ LT5fi^$tlfe (Kadomatsu, 
K. et al.: Biochem. Biophys. Res. Commun. , 151: 1312-1318, 1988) 0 "/U 
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MtLX. §t£^ V K£>KlCf8ji£*lk (Rauvala, H. : EMBO J. , 8: 2933-2941 
, 1989) c MKtPTNH 56£«8K j3tt£»flS*Jii\ Xtf4Hfc«:fRI«f 
'tS'S/ty >$£^tt£># >A9V%>& (Tomomura, M. et al.: J. Biol. Chen., 
265: 10765-10770; Li, Y. et al.: Sience 250: 1690-1694, 1990; Rauvala, 
H. : EMBO J., 8: 2933-2941, 1989; Wellstein, A. et al.: J. Biol. Chem., 2 
67: 2582-2587,1992) „ ^EMKS^PTNH SlttT * J WL £ > tC 

-fjft-ftU 121fi;tfl367^ 7 K^&fc** >;^Rt% fei:^50Sc7)ffif^ 
tt$rt)^) (Toaomura, M. et al.: J. Biol. Chem., 265: 10765-10770; Kuo, M 

et al.: J. Biol. Chen., 265: 18749-18752; Tsutsui, J. et al: Biochem. 
Biophys. Res. Comnun. , 176: 792-797, 1991). M K V y ^ U — tj&l&'t & (Mu 
ramatsu,T.: Dev. Growth Differ . ,36: 1-8, 1994) 0 
[0 0 0 3] 

n^mm^w^xitmm^mm^^^ tt^^-^&m (#1^3-228656; #ga 

^6-253850) StlTfey, TjK h - i/.Xfflfl&?E£: WJI" £ 

TfeSfc-rS^W^ffiB (4#H5pi0-210297) SjftTV**. 
[0 0 0 4] 

#IC. ^fi*©MK^ >A#R (KIE ; authentic) iCti. H^iUStlTVA 
[0 0 0 5] 

MK»e?0563S*i: ITU ^^h^x^H 1 ^ JIX<D?U^:- 

• JLy;\y^~-0^mT^\ MK-cDNAS:, Lffl!8T*#i&«^Sl*fcW (Tom 
omura, M. et al.: Biochem. Biophys. Res. Commun. , 171: 603-609, 1990). E 
. coliT\ ^;Hft>-S-h7>^7x7-f tOi^^>/^I^lTMK 
£H53i<*i*\ iB^SPffife hn>^>T^WbTMK^>/N"^ S^feftl (Haruta, 

2 fflliESf ^ 11-3059860 
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H. et al.: Growth Factors, 8: 119-134, 1993). £ A* =l U V >f )]/* 

«:SV^fc#e3K* (#W*F08-1 96293) , «^BB^a*lT^5 e L^bfc#e>, X 
tie>©!83K*©MK^ >/t^H©5g3^S^^^< (4fBH¥08-196293CD*jS6«7 

[0 0 0 6] 

zm$:%.m~?z>f%e>m^£isrmmt$nr^& 0 mm&mmzy^zM 
&(D$y^2m mmm^. ^m^^r^^y^^^»m\^icmm^a:^>mm 
\tmm&£. mmft^&z^&ft&mm&tf b^u mm^nmmt. 

[0 0 0 7] 

#i&*^£SS:i*#T^fcj&^ •e©563B*tt^ft< (30~50mg/L) . 
[0 0 0 8] 

[0 0 0 9 ] 

b <fc o £ t^ill 

3 11-3059860 
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[0 0 10] 

K^-£cDNA£, if v ii D ^ -fe ~X - 1? 1/ fcf :>x ( Saccharonyces cerevisiae ) 0) g 
[0011] 

(1) (a) t'^T-AXhy^ ( Pichia pastoris ) fi*<Z) ^ # J - 

©T;V3-;i/>r^r5/y-lfae^ (AOXD^a^E-^-BE^U (b) 

X'-fel^tTS/X ( Saccharomyces cerevisiae ) ffijfcG) a H^fZ) ^■?~;i'E2?lk (c 

1MK77 s u -tynvn*-!- Ktsie?, (d) ^r-^bu^a* 

e) ^li^tf^f nhn7^V^Si (methylotrophic yeast) 

jRv-AJte^ (f) *»«T»«-r^«KBB»jft. XtK(g) ^fnbD7>f 

7 ^Se^feftDNA^OSfi^SWffl^Sl^^^fe^^S' AOXl&ttt' A0X1. frh 

y 4 y ?mmz ZZMjEMKyy * U - # »0>#ifc583i*, 

(2) DbD7^y^Si^t:^7wUb 1 JXT*6 (1) 

(3) IiEMK77^ y-£>/\°^K;^KlEMK#>A^}€^&<5 (1) 

(2; 0)5831^ 

4 11-3059860 
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[0 0 12] 

X&Z>Z.£ (Weissman, J. S. & Kim, P. S.: Cell, 71: 841-851, 1992). f$M 

ZyAZm-fr&m&MlZM^'t&Z-t (Wiren, K. M. et al.: J. Biol. Chem. , 

263: 19771-19777, 1988) , ummtf&Wt$ > 2 h 

, m^h^iEL\^km^<Dm^i&mt^mm^^Lr^^zLt. (winthe 

r, J. L. & Sorensen, P.: Proc. Natl. Acad. Sci. USA. , 88: 9330-9334, 199 
[0013] 

(SUC2) . KH£*;*:7T#-if (PH05, PH03) . ct- 
KS/^-i? (ME L 1 ) . a S^* (M Fa 1, MFa 2) , ag^- (M F a 
1 , M F a 2 ) , HM»RNA3r^-SSi ( K I LM1) , ^I^DNA^^X ^ 
^-S^ (KIL97, K I L28) &^OlgK**6. MFol, MFa 2, K 
ILM1, KIL97&, ~f Uy°V bT H<Z>#ifc*S 

tCg% £<*rj^£;ft,TV^MF a 1 <Z> ^/l/BtfU \t. 85~89T^ 
(J. Kurjian & I. Herskowitz: Cell, 36: 933, 1982) D 
[0014] 

MF a 1 (Dislf1-)im¥i OUT *m^is2~^)imP}t.^o) Ctl^TtC, 
t: hCDJt^jSSS^- (Brake, A. J. et al.: Proc. Natl. Acad. Sci. USA, 81: 
4642, 1984) , (3 -niy \? )iy J y (Bitter, G. A. et al.: Proc. Natl. Acad 

5 ffi8E4#¥ 11-3059860 
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. Sci. USA, 81: 5330, 1984) . >f y $ - V x D > a 1 (Singh, A. et al.: Nuc 
leic Acids Res., 12: 8927, 1984) , a Con 1 (Bitter, G. A. et al.: Proc. 
Natl. Acad. Sci. USA, 81: 5330, 1984) . (Miyajima, A. ET AL. : Gen 

e, 37: 155, 1986) t^y (Price, V. et al.: Gene, 55: 287, 1987) > 
#_ n ^:3f>2. ftA/i/h — y (Zsebo, K. M. et al.: J. Biol. Chem., 261: 
5858, 1986) . V y (D^U^^yy (Smith, R. A. et al.: Science, 229: 121 
9, 1985) . yvh*$/>C (J. F. Ernst: DNA, 5: 483, 1986) . b: h >f y ^ 
U> (Thin, L. et al.: Proc. Natl. Acad. Sci. USA, 83: 6766, 1986) . * 
X^d) ^^-^ n-9"-f bv^U77-^3P--ffiIS-?- (Price, V. et al.: 
Gene, 55: 287, 1987) , X U > t^' ym^M ti;bS/> > (Shaw, K.j. et al.: DN 
A, 7, 1988) . fcif (D$y/i t n<D^^m\zmm 2 tlT^Z> 0 
[0 0 15] 

-tfffiV^tt*. #»:>^;WC«:. ^A^fO^^fcoS' 
[0 0 1 6] 

flISStt, J.Sambrook, E.F.Fritsch, T.Maniatis ( (1989) Molecular Cloning:A 
Laboratory Manual, Second Edition. Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, New York, USA) lCga*©S5*fi9ft*ffi V>S r i: *^T* 

*#6^<7)^SgK:£?S&^#-£&. tT*T (Pichia) «&tf*fc#iiictt, t: 
3r"7 * AX V D XGS115 (^reS^ ; NRRL Y-15851) IZ^m^^Z^? $ -T*S> 

ft^£?^&«^^#-<!:bT. ffilAtf, EI5tC^-r|g^^^^-pPIC9 (P 
hi Hips Petroleum Company) £ J£ V \ £ 3 £ #T £ £ □ St^^-ttU 

fe^ (Aiapicillin) fttf tf^rTSSt^^^y -^flaTKiSW^*^ (HIS4) . 

6 ffiliE#¥ 1 1-3059860 
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^tiO^^hM^-T'&^c ^(Dm^Z KpBR322 

^-if£>:/n^-#- (5'AOXl) n ^ -fe^ • -fe Ubfi/x© a 

H^»S/y±;i/S:3- K-TSDNA (S) . AOXl»e^0e^»*£ffi#I (3'A0X1-T 
T) , XtfS'AOXlfciUCfcr^y • ^ ^SSfeftDNA^^Sfi^lftflSffA^BB^ 
i--63* A0X1£^A/T?Vn6 o 
[0 0 17] 

aH^ ^^^BHWSrSPJflB-rs*^ Saafi^ffAffifitt, (1) 85#@<D 
Lystf>«£. (2) 89#@CDAla©«0 2«^«esnTV^S (^g;SC5fe : £ 
i», 26: 568-576, 1988) 0 a H-?© ^ l^U SJ#I©««<Z>Lys-Ar 

glC^< X^--^"f2? [ JGlu-Ala-Glu-AlaCDtt®:iC, i£ V^ li^OfHCfigi- £EcoR 

. MK 77 S U "^>A°^®e#0S/^^;i/BS^JtCg|X.T. B3£^*f, ^ ^ * 

[0 0 18] 

m k 7 r ^ y - ^ > a ^ itDiiae^ a, #^T^<fc<^*iT^& 0 #i 

AK, t hMKJte^ii. Met (1-3CDATG) fr*>, Ala (64-660GCC) lcS£22ffi 
<D7$ jnfr^tz&^f+fr^^ Kt, -etLtC^<Lys (67-69CDAAA) £^Asp 
(427-429CDGAC) IC^£ 121^<Z>T ^ fcSJ*J»# KIT 

(KJ»J«: 1 ©RiWByJAtfiBJB** : 2or^;»EJ«J#I) o 
PTN^>A°^l0lfi^^, Met (1-3CDATG) Ala (94-96CDGCA) iCM£ 

32ffitf)T^ 7 m.frht£Z>i/?i-)\;^J- Fh. ^tUCgKGly (97-69<Z)AAA) ^ 
£Asp (502-5040DGAT) tCM£ 136{i<7) 7 ^ J Wtfr b ft # >^ # g £ n - K 
LT^S (4#M¥6-253850(Z)EI 1 #fig) - #5B«tt. - d IC«^ b fel^-BB^I 

(BftmicKSSaxftv*- mk«^i±p tn * ^y^gcift^WIiSftfte) 3 

[0 0 19] 

7 mf£43¥ 1 1-3059860 



10-236621 
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[0 0 2 0] 

^fnhD7^;^SfiH /\>iZ3*5 (Hansenula), ftl/V^ (Candida), £ 
DX^T7 (Kloeckera) „ tf3f/\ i*- y * n ^ iz JtfDFh;i/7 (Rhodotoru 
la) ^e>fc£«^&»#lS*l£K ^^y-;i/#«ETT*«J»nIIB3&»®S:*^^ 
-?-*UCRj££*lfcV\„ #jg£tt. **H#tttT*T - AX h U XG115 (NRRL Y- 
15851) &ir©tf^r7JR60^f-n h n y ^SIT^y, ^^>\z^m\z\%, 

D^T-iffStt^ffiTLTt^^D hD7>f «;UfSMD1168(Phil!i 
ps Petroleum Company) & -6 ■ MK7r^ — # St£ n — Kt*£ite^ 

&-&tf?63S'<^^-S:*Ai--&fc«)«)?gjReSiffitt. ^Dh^XhS (Hinen, 
A. et al.: Proc. Natl. Acad. Sci. USA, 75: 1929, 1978) . U^^Agfe (It 

0, H. et al.: J. Bacterid., 153: 163, 1983) „ &%A)\/7.& [D.M. Becker 
, L. Guarente, "Method in Enzymology" , ed. by C. Gutherie, G. Fink, Vo 

1. 194, p. 182, Academic Press, New York (1991) ] 6if(D"5t>. M*l©*ffiT* 
%IIJ6nribT*&-£)*\ Mill «SC^;i/^ffiS:fflV>^>ft'&tt. Invitrogen^^n 

($I/Ui\ pPICZAa, B, C, Version A, 160410, 25-0150) £EV^r 

[0 0 2 1 ] 

8 ffifEl^ 1 1 - 3 0 5 9 8 6' 



#5p. 1 0 -2 3 6 6 2 



[0 0 2 2] 

rtfCj:*J pTI6T'$)-5 (»Hsp7-lll89l&tf1fll¥»-228779#K) . thMK* 
>^^Jt©£/y^S?afe«fflbfe« 3 S* ( P HILD4-hMK/GS115) tttS?®^^ 
^HWI&^tf^** (pPIC9K-4AhMK/GS115) ro77-^>^-©S5:Mt5 

, »9j*#30-50«*/L (1.8 A 280 =l»g/«li:bTftW) T'*SCDiC*fbT, aH 

t hMKi*©J/^tABJ!I«:«fflUfef^J: »J 5 «g«<Z>»3i*tf 

[0 0 2 3] 

[0 0 2 4] 
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[0 0 2 5] 

b 0 ^7ifi'K7 7 7 £ -if (PHOl) &tf*y#n^iz* -fel/tTi/x 

0a7xO : E>»e?- (MFal) <Z)£^>^;V («T, alH?S/^t;i/ffi 
[0 0 2 6] 

3691 #-<DW^\$, M^tfJ.Saabrook, E.F.Fritsch, T.Maniatis ( (198 
9) Molecular CloningrA Laboratory Manual, Second Edition. Cold Spring Ha 
rbor Laboratory Press, Cold Spring Harbor, New York, USA) 

[0 0 2 7] 

(1) MKS^oy^-f-jvm^^mm^^ *- 

H hMK e^CDS/^^BB^JS:*^^^^ * -pHILD4-hMK(£>#g|&. 4#IH§¥ 

9-95454^«0>!6J6ffil 1 iCSH«©*S"e^o feo 
[0 0 2 8] 

(2) PHOl ©S/y-^^BE^J&tfa 1 0^S/^;bg2#J£^i?^^ 

PH0 1©S/^t;WJ (HI) fc^trlS^^-pHILSl (0 2) StfMF 
a 1 H^-S/^^K?!! (B3) £^&#S3I^#-pPIC9K (04) £^ML£ 0 
fg^^ # -pHlL-sm. yjva-j)/ 7t*i/ £-~t£(D^u^- # PHOl 

bTHis»e^#:tf7>t^>y >Bttie?f nm^z #-ppic9k&, 

rtl^CiUAT, G418lC££#=i ^-IM^^tV^ ^>fffi»e^?:^^ 
[0 0 2 9] 

d^tZ)^ A-T^MKcDNAij:, t h»K^>/^l^- K1" 

£cDNA (gE^JS^: 1) ZMmt U fMKBSiEcoRI§8I»gp& > * P C 

4) fc/gv^ P CRSlS&fT^ffSSbfeo 

1 0 11-3059860 
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[0 0 3 0] 

jftfcSSJg^ $ — pHIL-Sl, S^^ipPIC9K(7)EcoRIg|S&tCif AL, *f/St"£MK# 
Z/Zl^SK? #-pHILSl-3AhMK (PHO 1 0^^Afi?JS:$tf) fi.tfpPIC9K 
-4AhMK (alB?^^t;WJ^^« fc#fc - ^tbb<Z)«^^*--e*» 

NA£ J: # A»fif* 5£©**ffiW * ^ * &£BH? r J y a> ^ d £ fe «B b 
fco 583^^^^-pHILSl-3AhMK©S-&tt, lEStc:/ n "feX $ ;ftfc £ IT i> 3 SCO 

r ^ j smsmk^ > a ^ ®<z>y ^ y *sgic*g^-r ^ ^ ^ft y . ppic 

9K-4AhMK<£>g£r^ lEfietc :/ n iz x £ Ixt fe4fi<©jfe^& T ^ r 

[0 0 3 1 ] 

(3) JCIEMK # >/\ 0 ^7 MISSIS * -0)«ai 

MFa l©^»2/y^-;i/&*^563S^^^-pPIC9 (H5) 5:gffllfeo pPIC9 
lC#A-T€»MKcDNAti, t>XPCR^7>fV- (E50#* : 5) &t>*T>^1? 

[0 0 3 2] 

«OH»*EcoRIfei:tfXhoncJ: y^»fbSftfeMKcDNAli. H«lC?gftS*l 
nZ^m^Z % -pPIC9DP-hMKS:Wfeo (0 ^HfitlC ffi AcDNAtZ)^ ft 

[0 0 3 3] 

fcT*T»SGS115. &tfSMD1168^COMK# #-£>^A&. ^ n 

vitrogen^m^JLffiC^^n (09x.tf, pPICZAa, B, C, Version A, 1 

60410, 25-0150) ICfllCTfTofco SMD1168li, ^0r7 -iffSS** fl^pe P 4~«c 

1 1 &HE4$¥ 1 1-3059860 
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[0 0 3 4] 

IgJSM 1 ^ntMK^ W\°^f§31^ #- P HILD4-hMK (MKg^CDi/^ 
;i/K?[J£:^fc) . pHILSl-3AhMK ( P H O 1 0 1/ £ *at0 . pPIC9K-4Ah 

MK (a 1 H^i^l/BE^JSr^tO &I>*pPIC9DP-hM (aST-S'mE?]^ 
tO tt. «ll»**SacI*feiiBglIIT*%±?gftLfe 0 ©&*fg**f Sl^tf) G S115, 

U R^^^^-SrJaAfeo Bio-RackOGenePulserfcffl^ 1.5kV, 25#F, 200- 

IRU ^ST*fe*lK$eiCG418BffiJCi:^a#?«:ffofco 3. CD <fc e> ic b T . th 
MKCD^ v ^i/^^;i/$:^ti^^/<^ #- P HILD4-hMK. PHO 1 >f± ft* 

&ti3&m'<9 ^-pHILSl-SAhMK, StfMFo 1 <Z>#ifc$/ if-f-JV^ti^m^ $ 
-pPIC9K-4AhMK, P PIC9DP-hMKO^tl^4x^^K^$^^5g^pHILD4-hMK/GSl 
15, pHILSl-3AhMK/GS115. pPIC9K-AhMK/GS115, j£ V W±pPIC9DP-4hMK/SMD1168£ 

[0 0 3 5] 

mmm s ] mk^/^ ft»^f*<z>t*»« * & i* ? ^ * n 

*«tt7 7 - ^ > * - ffl^^«**S:fiffl yjty bT 1 

|RlCpH&5*fctt3£M!!l,*:o 3631RS*«; 3 H HfTo fc. 5S3KfittEIAT$I£ 
[0 0 3 6] 

(i) #a^y^;wc<fc5#g^l;(oav^coVAT 

2S^^pHILD4-hMK/GS115, pHILSl-3AhMK/GS115, j& ^ tepPIC9K-4AhMK/GS1150) 
KK^^lCfeWSMK^V^^^^^S^CDfg^iSrii^fco pHILSl-3Ah 
MK/GS115£>8^ MK#>;\"#CD%^4tt«&T^4i<, # V^ % COT* feO. lmg/L 
IStSofeo «3K«cpHILD4-hMK/GS115CD*^ 0# ^ COT \t 2 ~ 3 mg 

/MDft&tfStbbtlfc. 3*UC*fbT. ^»pPIC9K-4AhMK/GS115(Og^Ct;L 
«^fi<O#V^CDTJ;n0mg/UCSb£ o f a H^-CO £/ V^T^WM £ ffl ^ 

1 2 ffilE^f ¥ 1 1-3059860 
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[0 0 3 7] 

(2) fggjBSCDpHtC XZ>$mty(D^\Z~D\^X 

^ttpPIC9K-4AhMK/GS115£J§V^ fSW<Z)pH £ 3 £ <fc 5 ICfSSELfclggi 
SrfTofc. «*±?tS:SDS-3j<yT^y;i/7 5 K^;i/«ft»«6 (SDS-PAGE) t?^#f 

ufe. Vfr7i/-h\tn—itmm& («) ©v/i/^^io/2ofettflaLfc. ara 

3 0@ COM K # > A # StWu 2*(7)A> bTffi&e>*U pH5T*tt. ftttV) 
/}^^T<DA> Ftf3E.tteZ>i)\ PH3 -Vlt^M<O^^Ai(DA> Wi^^o 
T^£ D ^*U** pH3T*«U PH5 <fc *) ^MK& y &<DfrtRft&&^ Zt&B 

[0 0 3 8] 

(3) ?g^agi^ i£B^%^SWcov^ 

?8^«EpPIC9K-4AhMK/GS115. JfctypPIC9DP-hMK/SMD1168tC jSWSMK # > A ? 
<Z)«3lS:Sl^fe. 3 HFB5fi3K«0«*±»©SDS-PAGE-ett, P PIC9K-4AhMK/GS115 
<D&&IZ{$* mbfr&MK* y/*9tf 2*\Z &?L2>i)^ P PIC9DP-hMK/SMD1168tf> 

tfr&ictt* i#icji;i<&. ^n^7— gfSffi©fivxi«JB*SMDii68*:fiii:b*: 
563gaEpPIC9DP-hMK/SMD1168C?)»-&lCJi. 589! # y rtt K<Z>###«I*. e> tlT v> 

[0 0 3 9] 
[SU6« 4 ] M K mmW<D 7T-*>$~ 

Sg3K«pHILD4-hMK/GS115&tJ t pPIC9K-4AhMK/GS115^7 7 ~ * > # * 
^IZltJ. J. Claret ( (1991) BIO/TECHNOLOGY, Vol.9, 455-460) 0*^ICS£ 
oTffofco 16514 HBl?tt. pHILD4-hMK/GS115£>»£\ ?6^*^30~50mg/L ( 
1.8 A 280 =l«g/Dilh bTf+^) Tfe£<mc*fbT, pPIC9R-4AhHK/GS115<0»^lC 
li, #5j20O«g/LT**y, 3 ^CigifetC EDTA£iU;i££ »240mg/L£ if tz. (08 
) . "Tfc*)^ 77-* V*-:®*^*^, Mift^Jl^a^iiraSltC, a 1 

J: U %U K * > <Dm%Mtf*£M L> 5-8 fSSSCDM K # > A * K<Z>5S3i Jl 

1 3 ffiIiE43f¥ 1 1-3059860 
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hfcoT^S (B6) ■ ig*±^CDSDS-PAGEfttK^:nX# >:/ D *y MC 

[0 0 4 0] 

[^SfeM 5 ] m$lM Kjtyrt 2^(DM$X 
P PIC9K-4AhMK/ GS115CD y y - ;* > # -S*±?f* x SP-iz 7 r P - * <fc 
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rssti^f y ; - ;vft Kn^t-^ie^ (his4) fc^fc. 
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<120> Production of Midkine family proteins in methy lotrophi c yeast cell 
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<130> P980012 

<141> 1998-08-10 

<160> 5 

<210> 1 
<211> 562 
<212> DNA 
<213> Hunan 

<400> 1 

atgcagcacc gaggcttcct cctcctcacc ctcctcgccc 

gtcgccaaaa agaaagataa ggtgaagaag ggcggcccgg 

gcctgggggc cctgcacccc cagcagcaag gattgcggcg 

tgcggggccc agacccagcg catccggtgc agggtgccct 

ggagccgact gcaagtacaa gtttgagaac tggggtgcgt 

aaagtccgcc aaggcaccct gaagaaggcg cgctacaatg 

cgcgtcacca agccctgcac ccccaagacc aaagcaaagg 

ggaaaggact agacgccaag cctggatgcc aaggagcccc 

cccacgccct ccctctccca ggcccgagat gtgacccacc 
tagctttaat caatcatgcc cc 

<210> 2 
<211> 143 
<212> PRT 
<213> Human 

<400> 2 

2 O 



tgctggcgct 


cacctccgcg 


60 


ggagcgagtg 


cgctgagtgg 


120 


tgggtttccg 


cgagggcacc 


180 


gcaactggaa 


gaaggagttt 


240 


gtgatggggg 


cacaggcacc 


300 


ctcagtgcca 


ggagaccatc 


360 


ccaaagccaa 


gaaagggaag 


420 


tggtgtcaca 


tggggcctgg 


480 


agtgccttct 


gtctgctcgt 


540 






562 
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Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu Ala 

15 10 15 

Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 

20 25 30 

Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 

35 40 45 

Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 

50 55 60 

Thr Gin Arg lie Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 

85 90 95 

Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 

100 105 110 

Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 

115 120 125 

Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 
130 135 140 

<210> 3 
<211> 48 
<212> DNA 
<213> Human 

<400> 3 

gcgcccgaat tcaaaaagaa agataaggtg aagaagggcg gcccgggg 48 
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<210> 4 
<211> 46 
<212> DNA 
<213> Hu»an 



<400> 4 

gcgcccgaat tcttagtcct ttcccttccc tttcttggct ttggcc 46 



<210> 5 
<211> 60 
<212> DNA 
<213> Himan 



<400> 5 

gcgcccctcg agaaaagaga ggctgaagct aaaaagaaag ataaggtgaa gaagggcggc 60 
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l] 

< 5*A0X1 X-PH01 signal sequence 

TTATTCGAAACG/ATG TTC TCT CCA ATT TTG TCC TTG GAA ATT ATT TTA GCT 

TTG GCT ACT TTG CAA TCT GTC TTC GCTvCGA GAA TTC CCC GGG ATC CTT AGA CAT 
--PH01 signal sequence- >v<--Hirtti cloning site ><-3'A0Xl-- 
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[03] 



5'A0X1 . .TTCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT 

Met Arg Phe Pro Ser lie Phe Thr Ala Val 
(1) 

TTA TTC GCA GCA TCC TCC GCA TTA GCTIGCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
Leu Phe Ala Ala Ser Ser Ala Leu Ala T Ala Pro Val Arg He Thr Thr Glu Asp Gl u 

ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG GAT TTC 
Thr Ala Gin He- Pro Ala Glu Ala Val He Gly Tyr Ser Asp Leu Glu Gly Asp Phe 

GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT 
Asp Val Ala Val Leu Prp Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu Phe lie Asn 

Xho I (2) 

ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT CTC GAG AAA AGaJgAG 
Thr Thr lie Ala Ser lie Ala.Al.a Lys Glu Glu Gly Val Ser Leu Glu Lys Arg'Gl u 

(3) Hind III 

\ nSm BI Eco RI Avr II Not I 

GCTl GAA GC TJtaC GTA GAA TTC CCT AGG GC^GCC GCG . . . 

Ala T Glu Ala v Tyr Val Glu Phe Pro Arg Ala Ala Ala 



[H4] 
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Bg! tl 
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[06] 



V 
ft 



0. 25 - 



6. 20 - 



0. 15 - 



0. 10 - 



0. 05 - 




&m.*$m (b) 



: -5mH EDTA i 
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[07] 



TW» K* * 7 : ttWCVAGERO-iasaOOTKUS 



CD : Tjg^mifej 

© : CD-YVEFK 

(666.85) 

© : d>-n 

C256. 38) 

<3> : <3)-Dmr 

(598. 82) 



■40CO 




Mass 
13778.96 

13112. 1 1 

12855.73 

12256.91 



1QDCC TeOOO 




[08] 
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I 

[129] 



FerS«pfn^BM^*tft0s/VcstccPr*d«icls 




1T0CC 13000 13000 HBOC "BOCO 1«00C T7C00 
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mm] 

tf^rT * rt* h ( Pichia pastoris ) &M(D* $ J - JlM^'&<DT Jl^i - 
# D ^ izX • *fe Uhf i>x ( Saccharomyces cerevisiae ) &3&<Z) a 0^p<£> >f -f~ )V 
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